ABSTRACT Strains of the ciprofloxacin-resistant (Cip r ) Salmonella enterica subsp. enterica serovar Kentucky sequence type 198 (ST198) have rapidly and extensively disseminated globally to become a major food safety and public health concern. Here, we report the complete genome sequence of a Cip r S. Kentucky ST198 strain, PU131, isolated from a human patient in Washington State (USA).
T he ciprofloxacin-resistant (Cip r ) Salmonella enterica subsp. enterica serovar Kentucky sequence type 198 (ST198) has emerged as a global human pathogen. Human illnesses caused by this pathogen in North America and Europe are associated with history of travel to Africa, Southeast Asia, and the Middle East, where this pathogen is established in poultry (1-7). Cip r S. Kentucky ST198 is also established in poultry in France, Poland, and other European countries and represents a significant risk to the public health and food safety (1, 2) . Recently, a genetically distinct lineage of S. Kentucky ST198 susceptible to ciprofloxacin was reported in dairy cattle in the United States (8) . Here, we report the first complete genome sequence of Cip r S. Kentucky ST198 strain PU131, isolated in 2013 from a human patient in Washington State. An individual colony of S. Kentucky strain PU131 was grown overnight at 37°C in LB broth (Difco). DNA was extracted using a Qiagen DNeasy kit (Qiagen). The PacBio library was constructed following the manufacturer's protocol and size selected using BluePippin, with an average fragment size of 19 kb (range, 12.3 to 35 kb). Sequencing was performed using single-molecule real-time (SMRT) cells in an RS II sequencer (Molecular Biology and Genomics Core, Washington State University, Pullman, WA). A total of 89,926 reads (179.4ϫ coverage), with mean read size of 12,595 bp and N 50 value of 17,462 bp, were assembled using the Hierarchical Genome Assembly Process 2 (HGAP 2) workflow to obtain a 4,900,326-bp circularized consensus sequence, with 52.2% GC content. The serovar designation and multilocus sequence type (MLST) were confirmed in silico using EnteroBase (https://enterobase.warwick.ac.uk/species/index/senterica) and SISTR (9), respectively. The NCBI Prokaryotic Genome Annotation Pipeline (https:// www.ncbi.nlm.nih.gov/genome/annotation_prok) predicted 4,995 genes, including 4,873 coding sequences (CDSs), 22 rRNAs (10), 85 tRNAs (11), 14 noncoding RNAs (ncRNAs) (12) , and 1 transfer-messenger RNA (tmRNA) (13) . Additionally, 7 riboswitches (14), 2 clustered regularly interspaced short palindromic repeat (CRISPR) arrays (15) and 198 pseudogenes were identified. No plasmids were detected using PlasmidFinder version 1.3 (16) . S. Kentucky strain PU131 was resistant to ampicillin, amoxicillin-clavulanic acid, chloramphenicol, tetracycline, sulfamethoxazole-trimethoprim, streptomycin, kanamycin, nalidixic acid, and ciprofloxacin. Quinolone resistance-determining regions (QRDRs) of the target genes gyrA, gyrB, parC, and parE showed 2 mutations in gyrA (Ser83Phe and Asp87Gly) and 3 mutations in parC (Ser80Ile, Thr57Ser, and Thr255Ser). The two gyrA mutations together with one parC mutation (Ser80Ile) suggest high-level fluoroquinolone resistance (17) . Corresponding resistance genes [ bla TEM1-B , cmlA1, tet(A), sul1, sul3, dfrA12 , aadA1, aadA2, aph(3=)-la, and mph(A)] were identified through ResFinder version 3.0 (18) . PHAST analysis showed the presence of 3 intact, 3 incomplete, and 2 questionable prophage elements (19) . S. Kentucky strain PU131 carries a 25.9-kb Salmonella genomic island-1 (SGI-1) inserted at the trmE-yidY locus with 23 open reading frames (C1D15_ 24950 to C1D15_24845). Comparison with SGI-1K (GenBank accession number AY463797) using progressiveMAUVE (20) and multigene BLAST (21) revealed that an ϳ24-kb region corresponding to SGI-1K ORFs resG-S044 is deleted from strain PU131, with multiple insertions elsewhere in the genome. This complete genome sequence will aid in developing improved detection/subtyping methods for epidemiological source tracing and to achieve a better understanding of the pathogenicity and antimicrobial resistance of this emerging pathogen. Accession number(s). The genome sequence is deposited in NCBI GenBank (BioProject number PRJNA428776, accession number CP026327). The version described is the first version.
